Differential DNA methylation of networked signaling, transcriptional, innate and adaptive immunity, and osteoclastogenesis genes and pathways in gout.
In gout, autoinflammatory responses to urate crystals promote acute arthritis flares. Tophi, chronic synovitis, and erosion pathogeneses are less well understood. Defining epigenomic immunity training can reveal novel pathogenesis factors and biomarkers. Here, gout epigenome-wide analyses seminally probed differential DNA methylation. San Diego gout cohort (n=16, n=14 healthy controls) peripheral blood mononuclear cell (PBMC) methylome data were processed with ChAMP package in R. Methods for Transcription Factor (TF)-gene network analyses used ENCODE data and Taiji. New Zealand Māori whole blood DNA provided an independent gout validation cohort (n=13, n=16 controls). Differentially methylated loci clearly separated gout from controls by hierarchical clustering and principal component analyses. Multiple differentially methylated gout risk genes included IL23R, which mediates granuloma formation and cell invasion. Differential methylome pathway enrichment was detected for B and T cell receptor signaling, Th17 differentiation and IL-17 signaling, and convergent longevity regulation, circadian entrainment, and AMP-activated kinase signaling that impact inflammation via IGF1R, PI3K-AKT, NF-κB, mTOR signaling, and autophagy. Cohorts overlapped for 37 of the 70 (52.9%) TFs with hypomethylated sequence enrichment, and 30 of 38 (78.9%) enriched KEGG pathways identified via TFs. Shared differentially methylated gout TF-gene networks, including NF-κB activation-limiting TFs MEF2C and NFATC2, identified osteoclast differentiation as the most strongly weighted differentially methylated pathway that overlapped in both gout cohorts. Seminal findings of differential DNA methylation of networked signaling, transcriptional, innate and adaptive immunity, and osteoclastogenesis genes and pathways suggest novel therapy targets for flares, tophi, chronic synovitis, and bone erosion in gout.